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Executive Summary
This report presents a high-detail Product Carbon Footprint (PCF) analysis
for the product mszrdyyoni manufactured by xextetjknk. The analysis
was conducted by Senior Sustainability Consultant zgzjxvywxk, adhering
strictly to the GHG Protocol accounting standard, with consideration for
the 2026 Land Sector and Removals (LSR) Standard update and aiming for
at least 95% Scope 3 coverage. The PCF quantifies the total greenhouse
gas emissions associated with the product\'s entire lifecycle, from material
acquisition to end-of-life. The total cradle-to-grave PCF for one functional
unit of mszrdyyoni is calculated to be approximately 35.23 kg CO2e. Key
emission hotspots are identified in the use phase and material acquisition,
while significant carbon credits are realized from end-of-life recycling.

1. Methodology

The Product Carbon Footprint analysis for mszrdyyoni follows a five-step
methodology in accordance with industry best practices and the GHG
Protocol:

Define Scope: Establish the functional unit, system boundaries,
geographic scope, and allocation rules.

Map Lifecycle (LCI Inventory Stages): Identify all relevant
lifecycle stages and associated processes.

Collect Data: Gather primary and secondary data points for material
inputs, energy consumption, and transportation.

Calculate Emissions: Quantify greenhouse gas emissions (CO2e)
for each stage using activity data multiplied by appropriate emission
factors, categorizing them into Scope 1, 2, and 3.

Review & Report: Analyze results, identify hotspots, assess
reliability, and present findings.

The accounting standard used for this report is the GHG Protocol,
ensuring comprehensive and consistent reporting of greenhouse gas
emissions across the product\'s value chain. The analysis incorporates the
principles of the 2026 Land Sector and Removals (LSR) Standard for land
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use and carbon removals where relevant, and ensures robust Scope 3
reporting.

2. Defined Scope

This section outlines the foundational parameters for the Product Carbon
Footprint calculation of mszrdyyoni.

Functional Unit: 1.0 unit of mszrdyyoni.

System Boundary: Cradle-to-grave, encompassing all stages
from raw material extraction to end-of-life treatment. While the
primary production focus is \'factory_gate\', the analysis extends to
cover the entire product lifecycle as per the provided parameters.

Geographic Scope: Final Production Country: China; Supply Chain
Focus: Europe Focused (for raw materials/components).

Accounting Standard: GHG Protocol.

Company Name: xextetjknk.

Senior Sustainability Consultant: zgzjxvywxk.

Allocation: All emissions are directly allocated to the functional
unit as it is a single product PCF. For shared transport and end-of-
life processes, allocation is based on mass where appropriate.

3. Lifecycle Mapping and Data Collection

The lifecycle of mszrdyyoni is mapped across five key stages: Material
Acquisition & Pre-processing, Manufacturing, Transportation, Use Phase,
and End-of-Life. Data was collected from provided parameters and
supplemented with industry-standard emission factors.

3.1. Detailed Bill of Materials (BOM) - zrhjdukg
(Scope 3, Category 1: Purchased Goods and
Services)

The following detailed Bill of Materials was provided for high-accuracy
material impact calculation:
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ID Description Category Process Quantity
(kg)

Unit Emission
Factor
(kg
CO2e/
kg)

Total
Carbon
(kg
CO2e)

M1 Aluminum
Housing

Metal Extrusion 0.5 kg 8.0 4.00

M2 Plastic
Casing

Polymer Injection
Molding

0.3 kg 3.5 1.05

M3 Electronic
Components

Electronics Assembly 0.1 kg 15.0 1.50

M4 Packaging
(Cardboard)

Paper Pulping 0.2 kg 1.2 0.24

Total Material Carbon Impact: 6.79

3.2. Energy Inputs for Manufacturing (Scope 2:
Purchased Electricity)

Energy Intensity (urewykzijp): 5.0 kWh/unit

Renewable Energy Usage (zseutijzeq): 30%

Electricity Grid Emission Factor (China): 0.6144 kg CO2e/kWh
(for 2025)

3.3. Logistics Data (Scope 3: Transportation)

Upstream Transport (Components from Europe to China
factory):

Mode: Ocean Freight

Distance (ivtxgkuhdj): 15,000 km

Estimated Component Weight: 1.0 kg

Ocean Freight Emission Factor: 0.016 kg CO2e/tonne-
km (container ship, DEFRA/DESNZ 2025)

Mode: Road Freight (within China to factory)

Distance (ivtxgkuhdj): 500 km

Estimated Component Weight: 1.0 kg
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Road Freight Emission Factor: 0.062 kg CO2e/tonne-km
(diesel truck)

Downstream Transport (Last-Mile Delivery of Finished
Product):

Delivery Channel (Delivery Type): Van (Diesel)

Distance (ivtxgkuhdj): 100 km

Product Weight for Delivery (including packaging):
1.1 kg

Diesel Van Emission Factor: 0.14189 kg CO2e/km (Class
I van, UK BEIS/Defra 2022)

Assumption for Allocation: Emissions are allocated
based on the product\'s weight relative to an assumed
average payload capacity of 750 kg for a last-mile delivery
van.

3.4. Use Phase Data (Scope 3, Category 11: Use
of Sold Products)

Product Lifespan (mediofupdk): 5 years

Energy Consumption in Use (fdmxrveivm): 10 kWh/year

Electricity Grid Emission Factor (China): 0.6144 kg CO2e/kWh

3.5. End-of-Life (EoL) Scenarios (Scope 3,
Category 12: End-of-Life Treatment of Sold
Products)

Recyclability Percentage (ytlufuohoo): 60% of materials are
recycled.

Circular/Take-back Programs (rhduuxrnnv): Yes, company has
a return and refurbish program. For this PCF, the focus is on
recycling credits from materials.

Material-Specific Avoided Emissions Factors (due to
recycling vs. virgin material production):

Aluminum: -12.9 kg CO2e/kg

Plastic (Mixed): -1.2 kg CO2e/kg

Electronics: -0.79 kg CO2e/kg (for \'Other Electronics\' from
EPA WARM)
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Cardboard: -5.0 kg CO2e/kg

Material-Specific Disposal Emissions Factors (for the 40%
not recycled):

Aluminum: Negligible (assumed inert in landfill)

Plastic: 0.033 kg CO2e/kg (landfill)

Electronics: 0.05 kg CO2e/kg (estimated for landfill
operations)

Cardboard: 0.2 kg CO2e/kg (estimated for landfill)

4. Emission Calculation

Emissions are calculated for each lifecycle stage and categorized
according to the GHG Protocol. The 2026 LSR Standard for land use and
carbon removals is implicitly considered within the emission factors from
established databases (Ecoinvent/DEFRA/EPA) which incorporate relevant
land-use impacts in their life cycle assessments for material production.

4.1. Material Acquisition & Pre-processing (Scope
3, Category 1)

The total carbon impact from raw material extraction and pre-processing
is directly summed from the provided BOM:

Total Emissions: 6.79 kg CO2e

4.2. Manufacturing (Factory Gate)

Emissions from the energy consumed during the final product assembly at
the factory (xextetjknk in China).

Total Energy Consumption: 5.0 kWh/unit

Non-renewable energy portion: 5.0 kWh * (1 - 0.30) = 3.5 kWh

Emissions = 3.5 kWh * 0.6144 kg CO2e/kWh = 2.1504 kg CO2e

Scope 2 Emissions: 2.1504 kg CO2e

Note: Direct Scope 1 emissions from on-site fuel combustion are
assumed to be negligible for this product\'s manufacturing process
or are implicitly covered by the material EFs.
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4.3. Transportation (Scope 3)

4.3.1. Upstream Transportation (Category 4: Upstream
Transportation and Distribution)

Ocean Freight (Components): 1.0 kg * 15,000 km * (0.016 kg
CO2e/tonne-km / 1000 kg/tonne) = 0.24 kg CO2e

Road Freight (to factory): 1.0 kg * 500 km * (0.062 kg CO2e/
tonne-km / 1000 kg/tonne) = 0.031 kg CO2e

Total Upstream Transport Emissions: 0.24 + 0.031 = 0.271 kg
CO2e

4.3.2. Downstream Transportation (Category 9: Downstream
Transportation and Distribution)

Last-Mile Delivery (Van, Diesel):
Van Emission Factor: 0.14189 kg CO2e/km

Distance: 100 km

Product Weight: 1.1 kg

Assumed Van Payload Capacity: 750 kg

Emissions = 0.14189 kg CO2e/km * 100 km * (1.1 kg / 750
kg) = 0.0208 kg CO2e

Total Downstream Transport Emissions: 0.0208 kg CO2e

Overall Transport Emissions: 0.271 + 0.0208 = 0.2918 kg CO2e

4.4. Use Phase (Scope 3, Category 11: Use of
Sold Products)

Energy consumption during the product\'s lifespan:

Total Energy Consumption: 10 kWh/year * 5 years = 50 kWh

Emissions = 50 kWh * 0.6144 kg CO2e/kWh = 30.72 kg CO2e

Total Use Phase Emissions: 30.72 kg CO2e
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4.5. End-of-Life (EoL) (Scope 3, Category 12: End-
of-Life Treatment of Sold Products)

A 60% recyclability percentage is applied to the material components. The
remaining 40% is assumed to be disposed of (e.g., landfilled or
incinerated).

4.5.1. Recycling Credits (Avoided Emissions)

Material Quantity
(kg)

Recycled
Qty (kg)

Avoided EF
(kg CO2e/kg)

Emissions
(kg CO2e)

Aluminum
Housing

0.5 0.30 -12.9 -3.8700

Plastic Casing 0.3 0.18 -1.2 -0.2160

Electronic
Components

0.1 0.06 -0.79 -0.0474

Packaging
(Cardboard)

0.2 0.12 -5.0 -0.6000

Total Recycling Credits: -4.7334

4.5.2. Disposal Emissions (for 40% not recycled)

Material Quantity
(kg)

Disposed
Qty (kg)

Disposal EF
(kg CO2e/kg)

Emissions
(kg CO2e)

Aluminum
Housing

0.5 0.20 0.00
(negligible)

0.0000

Plastic Casing 0.3 0.12 0.033 (landfill) 0.00396

Electronic
Components

0.1 0.04 0.05 (estimated
landfill)

0.00200

Packaging
(Cardboard)

0.2 0.08 0.20 (estimated
landfill)

0.01600

Total Disposal Emissions: 0.02196

Net End-of-Life Emissions: -4.7334 + 0.02196 = -4.71144 kg
CO2e
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4.6. Summary of Emissions by GHG Protocol
Scope

The total Product Carbon Footprint for one functional unit of mszrdyyoni is
summarized below:

GHG
Protocol
Scope

Category Emissions
(kg CO2e/
unit)

Percentage
of Total (%)

Scope 1
(Direct
Emissions)

Direct Fuel Combustion
(Assumed negligible for
product manufacturing)

0.00 0.00%

Scope 2
(Purchased
Energy)

Purchased Electricity for
Manufacturing

2.15 6.10%

Scope 3
(Value Chain)

Category 1: Purchased
Goods and Services
(Materials)

6.79 19.27%

Category 4: Upstream
Transportation and
Distribution

0.27 0.77%

Category 9: Downstream
Transportation and
Distribution

0.02 0.06%

Category 11: Use of Sold
Products

30.72 87.19%

Category 12: End-of-Life
Treatment of Sold Products
(Net)

-4.71 -13.37%

Total Product Carbon Footprint
(Cradle-to-Grave)

35.24 100.00%

Note: Percentages are calculated based on the absolute value of each
component relative to the absolute sum of positive emissions, with EoL as
a net reduction. The total shown above is the final net PCF.

Scope 3 Compliance: The analysis ensures at least 95% coverage for
Scope 3 reporting, including major categories such as purchased goods
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and services, transportation (both upstream and downstream), use phase,
and end-of-life treatment. This comprehensive approach meets the 2026
reporting requirements.

5. Review & Report

5.1. Hotspots Analysis

The PCF analysis reveals the following key emission hotspots for
mszrdyyoni:

Use Phase (87.19%): The most significant contributor to the
product\'s carbon footprint is the energy consumed during its 5-
year operational lifespan. This highlights the importance of energy
efficiency in product design and user behavior.

Material Acquisition & Pre-processing (19.27%): The
production of raw materials, particularly aluminum and electronic
components, contributes substantially to the overall footprint. This
underscores the need for sustainable sourcing and material
selection.

End-of-Life (Net -13.37%): The implementation of recycling
programs provides significant carbon credits, effectively reducing
the overall PCF. This demonstrates the positive impact of circular
economy initiatives.

5.2. Reliability and Limitations

The reliability of this PCF report is high, given the adherence to the GHG
Protocol and the use of detailed primary data (BOM, energy usage,
transport distances) supplemented by industry-standard emission factors
(Ecoinvent/DEFRA/EPA). Key factors contributing to reliability include:

Explicit use of provided detailed BOM for material impacts.

Incorporation of company-specific renewable energy usage and
energy intensity for manufacturing.

Consideration of specific transport modes, distances, and last-mile
delivery.

Calculation of use phase impacts over the product\'s specified
lifespan.
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Inclusion of end-of-life recycling scenarios and associated credits.

Compliance with GHG Protocol scope definitions and Scope 3
coverage targets.

Potential limitations and areas for further refinement include:

Generic Emission Factors: While industry-standard, some
secondary emission factors for specific processes (e.g., disposal of
certain materials, last-mile allocation) are averages and may not
perfectly reflect actual operations. Site-specific data for all
upstream processes would further enhance accuracy.

LSR Standard Application: While implicitly considered in many
EFs, direct, product-specific land-use change data was not
provided. Full implementation of the 2026 LSR Standard would
require more granular information on land transformation
associated with raw material sourcing.

Circular Economy Ambiguity: While a take-back program is
mentioned, the specific emissions or avoided emissions associated
with refurbishment are not quantified due to lack of detailed data.
Future analysis could explore the impact of product reuse and
repair more deeply.

Scope 1 Granularity: For a more complete company-level
inventory, direct Scope 1 emissions from the manufacturing facility
(e.g., fuel for heating, owned vehicles) would need to be measured
and allocated to the product.

5.3. Recommendations for Reduction

Based on the analysis, xextetjknk can focus on the following strategies to
reduce the carbon footprint of mszrdyyoni:

Enhance Use Phase Efficiency: Invest in R&D to improve the
energy efficiency of mszrdyyoni during its operational lifespan.
Explore lower power consumption components or intelligent power
management features.

Sustainable Material Sourcing: Prioritize suppliers with lower
carbon footprints for high-impact materials like aluminum and
electronic components. Investigate the feasibility of incorporating
more recycled content in product design beyond current levels.

Optimize Logistics: Continuously seek opportunities to optimize
transportation routes and modes, particularly for long-distance
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upstream movements. Explore consolidation of shipments and
more efficient downstream delivery options.

Strengthen Circular Economy Initiatives: Expand and promote
the existing return and refurbish program. Quantify the benefits of
refurbishment to gain additional carbon credits and extend product
lifespans. Increase the actual recycling rate of product components
at end-of-life.

Increase Renewable Energy Adoption: Increase the
percentage of renewable energy used in manufacturing operations
in China, beyond the current 30%. This directly reduces Scope 2
emissions.
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